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• What is in the Frequency Domain
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InGAN

• InGAN: Capturing and Remapping the "DNA" of a Natural Image

Conditional generative model
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InGAN

• Architecture
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InGAN

• Generator architecture
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InGAN

• Adaptive Multi-Scale Patch Discriminator
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InGAN

Multiple Tasks:
• Texture synthesis
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InGAN

Multiple Tasks:
• Natural image 

retargeting
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InGAN

Multiple Tasks:
• Retargeting to 

Non-Rectangular 
Outputs



11

• Internal Distribution Modelling
• InGAN
• SinGAN

• What is in the Frequency Domain
• CNN-generated images
• Learning in the frequency domain

• What It Learns
• GAN Dissection
• Mode Collapse



12

SinGAN

• SinGAN：Learning a Generative Model from a Single Natural Image

SinGAN: Unconditional   VS.  InGAN: Conditional 
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SinGAN

• SinGAN’s multi-scale pipeline: A pyramid of GANs
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SinGAN

• Single scale generation
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SinGAN

• Training

Sequentially train from the coarsest scale to the finest one

Once each GAN is trained, it is kept fixed

WGAN-GP loss
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SinGAN

• Applications: Super Resolution



17

SinGAN

• Applications: Paint-to-Image
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SinGAN

• Applications: Harmonization
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What it is in the frequency domain

• CNN-generated images are surprisingly easy to spot... for now

Are CNN-generated images hard to distinguish from real images? 

A classifier trained to detect images generated by only one CNN (ProGAN, far left) 
can detect those generated by many other models (remaining columns) 
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What it is in the frequency domain

• CNN-generated images are surprisingly easy to spot... for now

ForenSynth : A dataset of CNN-based generation models
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• CNN-generated images are surprisingly easy to spot... for now

Effect of data augmentation
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• CNN-generated images are surprisingly easy to spot... for now
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What it is in the frequency domain

• CNN-generated images are surprisingly easy to spot... for now

Frequency analysis on each dataset
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What it is in the frequency domain

• Learning in the Frequency Domain

Why in the frequency domain?
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What it is in the frequency domain

• Learning in the Frequency Domain

Data pre-processing pipeline
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What it is in the frequency domain

• Learning in the Frequency Domain

How to convert into the frequency domain?
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What it is in the frequency domain

• Learning in the Frequency Domain

Channel Selection
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What it is in the frequency domain

• Learning in the Frequency Domain
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What it is in the frequency domain

• Learning in the Frequency Domain

Examples of instance segmentation results on the COCO dataset
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What it learns

• GAN Dissection

How to visualise GANs?

How to understand GANs?

Bau, David, et al. "Gan dissection: Visualizing and understanding 
generative adversarial networks." arXiv preprint arXiv:1811.10597 (2018).
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What it learns

• GAN Dissection

Analytical Framework: Characterising Units by Dissection
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What it learns

• GAN Dissection

Analytical Framework: Measuring Causal Relationships Using Intervention
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What it learns

• GAN Dissection

Finding concepts
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What it learns

• GAN Dissection

Effect of Intervention



40

What it learns

• GAN Dissection

Results
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What it learns

• GAN Dissection

https://gandissect.csail.mit.edu
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What it learns

• Mode Collapse

How do we know what a GAN cannot generate?

Bau, David, et al. "Seeing what a GAN cannot generate." Proceedings of the IEEE 
International Conference on Computer Vision. 2019.

How to visualise the problem of mode collapse？
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What it learns

• Seeing what a GAN cannot generate

Generated vs. Training object segmentation statistics
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What it learns

• Seeing what a GAN cannot generate

Generated vs. Training object segmentation statistics
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What it learns

• Seeing what a GAN cannot generate

Method: Quantifying distribution-level mode collapse
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What it learns

• Seeing what a GAN cannot generate
Method: Quantifying instance-level mode collapse
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What it learns

• Seeing what a GAN cannot generate

Results
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Summary



Thanks
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